I. Introduction
The production and use of coal, oil, and natural gas are critical elements in the continued economic performance of the United States. As the country moves forward with future energy policy, it must address and resolve issues associated with a shift away from coal and toward natural gas. 1 In his State of the Union Address, President Obama acknowledged the importance of natural gas as it relates to the present and future of US energy:
It's the bridge fuel that can power our economy with less of the carbon pollution that causes climate change. … I'll cut the red tape to help states get [natural gas factories] built. … My administration will keep working with the industry to sustain production and job growth while strengthening protection of our air, our water, and our communities. While natural gas offers a significant opportunity as an abundant and relatively clean fuel source, optimal development and use of this resource require an efficient and effective permitting process for development, infrastructure, and industrial and electric generation use. A long and difficult permit approval process unnecessarily hinders progress toward energy and environmental goals by delaying or even canceling both additions of new capacity and the upgrading of existing capacity.
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The purpose of this study is to provide information on the time required to obtain permits through the US Environmental Protection Agency (EPA) New Source Review program for refineries and for coal-fired and natural gas-fired electric generating plants.
II. EPA's New Source Review

A. Background
In the 1977 Amendments to the Clean Air Act (CAA), Congress established regulations affecting the permitting of all new major sources of pollution.
3 The basic goal of New Source 
B. Costs of the NSR Process and Permitting Delays
The permit application process can involve up to five different stages: permit preparation; determination of application "completeness"; public notice and comment; response to comments; and possible administrative and judicial appeals. 25 We also used a simple ordinary least squares (OLS) regression to help identify the effects of these factors on processing time. The OLS results are presented for coal and natural gas-fired EGUs and for the full sample, including refinery projects, in Table 9 .
D. Data Summary
The primary data for this study are from the EPA's clearinghouse database. The clearinghouse is a compilation of the NSR permits that have been approved by local and state permitting agencies and submitted to EPA for the clearinghouse database. Our sample, covering 34 Utility-grade coal and natural gas boilers and furnaces are those with a capacity greater than 250 mmBtu/hr. Industrial-size coal and natural gas boilers and furnaces have a capacity greater than 100 but less than 250 mmBtu/hr. The natural gas turbines in the dataset are all considered large combustion turbines if they have a capacity greater than 25 megawatts (MW). 35 Size is listed in the clearinghouse data as mmBtu/hr, megawatts, or horsepower (though the third is rare). We have converted megawatts and horsepower to mmBtu/hr. 36 The year can also be used to identify potential differences in NSR permitting for the Bush administration (2002) (2003) (2004) (2005) (2006) (2007) (2008) and the Obama administration (2009-present) . 37 While attainment versus nonattainment status differs by pollutant group, where a facility falls in both attainment and nonattainment areas for different pollutants, we treat the facility as being located in a nonattainment area. Note that the RBL data suggests that all the permits for a facility are approved at the same time. 38 We used a grouping of northeastern states (EPA regions 1, 2, and possibly 3). 
E. Results
Over the period from 2002 to 2014, the nationwide average time to obtain an NSR permit for coal and natural gas-fired electric generating units (EGUs) and refineries in PSD areas was 420 days. 41 The permitting time varied by the type of facility; for example, it took 377 days for natural gas-fired plants and 404 days for coal-fired plants. In PSD areas, there was a three-month difference in permitting times between combined cycle EGU (419 days) and combustion turbines (319 days). Finally, the NSR permitting time for refinery modifications and additions in PSD areas was 537 days (Table 1) . The distributions are skewed-median values are less than the mean-with some projects requiring substantially longer to obtain NSR approval. Our OLS 39 We excluded 47 permits identified as "unspecified."
40 For example, many state-level agencies list only the name of the applicant company and the date of permit approval. 41 Calculated from the date the application was determined to be complete to final agency approval. This calculation does not include any potential delays facilities faced before the permitting agency deemed the application complete. Court challenges to the approved permits-and any associated delays to the start of construction-have not been included in this calculation.
results indicate that average processing times for approval of coal-fired and combined cycle EGUs are significantly longer than for combustion turbines. The time required to obtain an NSR permit in PSD areas was significantly longer during the 2002 to 2014 period than from 1997 to 2001. 42 Table 2 43 Id. at 7.
44 Id. at 9.
45 Id. at 30.
46 Appeals of a permit decision to EPA's Environmental Appeals Board by interested parties may also contribute to a delay in a final NSR permit action. The OLS results also show a statistically significant difference in permitting times across some of the EPA regions. 47 NSR projects in EPA regions 7 and 8 were approved with the shortest average permitting times-as short as 217 days for projects in region 7. Region 9 had the longest average processing time, at 777 days (Table 3 ). This general pattern across EPA regions also applies to PSD permitting times for natural gas-fired EGUs (Table 4) . Again, the distributions are skewed, with some projects having experienced substantially longer delays in obtaining NSR approval. 47 EPA regions 1, 2, and 3 were combined for analysis purposes because the state programs in these regions have been coordinated to achieve regional air quality objectives (e.g., the OTC NO x budget program and RGGI). In addition, the RACT/BACT/LAER Clearinghouse database included relatively fewer entries for these regions. Table   8 .) The OLS results indicate that these differences are statistically significant. The data also show substantial year-to-year variation in processing times, with markedly longer processing times over the 2003-2005 and 2009-2011 periods. (Tables 5 and 8 . Across all project types, average permitting time for projects located in nonattainment areas was roughly five and a half months longer than the time required for projects located in attainment areas. (Table 9 .) This difference was particularly marked for refinery projects in nonattainment areas. For coal-fired and natural gas-fired EGUs, the difference in processing times between nonattainment and attainment areas was roughly three months, but the difference was not statistically significant.
Finally, processing times were not sensitive to the size of the project. Instead, variations in the required time to obtain an NSR permit appear to be related to the type of project (e.g., combustion turbine or coal-fired EGU) and to site-specific factors such as location. (Table 9 .)
III. Summary
Regarding the 2002-2014 period, the clearinghouse data suggest the following: Notes: Dependent variable is the number of days between an NSR permit application and approval for coal and natural gas facilities. *** p < 0.01, ** p < 0.05, * p < 0.10. Standard errors in parentheses. Region 6 served as the "baseline" region; the regression results for the other regions are differences from the mean permitting time for region 6. The mean permitting time for Region 6 for the full sample is 443 days and for coal and natural gas the mean permitting time is 406 days.
